The synthesis of three 4-substituted benzo[b]thiophene-2-carboxamidines as potent and selective inhibitors of urokinase.
Efficient synthesis of structurally novel 4-substituted benzo[b]thiophene-2-carboxamidines 1-3, which selectively inhibit urokinase-type plasminogen activator (uPA) with IC50 values of 70-320 nM, are described. The key intermediate, methyl 4-iodobenzo[b]thiophene-2-carboxylate (7), is prepared from 3-fluoroiodobenzene in two steps in 70% overall yield via fluorine-directed metalation/formylation and subsequent thiophene annulation. Amidination of ester 7 gives the 320 nM inhibitor 1. Palladium-catalyzed arylacetylene and vinyl stannane couplings with ester 7 or 4-iodobenzo[b]thiophene-2-carbonitrile (16, derived from 7), respectively, followed by amidination leads to the more potent inhibitors 2 (IC50 = 133 nM) and 3 (IC50 = 70 nM). These compounds represent an important new class of synthetic uPA inhibitors, with carboxamidine 3 being the most potent selective inhibitor currently described in the literature.